task demands. Whereas young adults' faster, more complex speech is affected by simultaneously performing simple motor tasks, older adults are able to combine these tasks by reducing their speech rate without suffering further declines in grammatical complexity or propositional density. Under dual task conditions, young adults shift to a restricted speech register, reducing grammatical complexity in response to the demands of doing two things at once. Hence, both young and older adults can successfully adapt to dual task demands, albeit by using different strategies, as they are able to modifying their speech by reducing speech rate (older adults) or by reducing grammatical complexity (young adults).
Not all older adults may be able to avoid dual tasks costs to language. A second study (Kemper, McDowd, Pohl, Herman, & Jackson, in press) compared healthy older adults and older adults who were tested at least six months after a stroke. All stroke survivors had excellent recovery, as indicated by their performance on the Barthel Index (Collin, Wade, Davies, & Horne, 1988; Mahoney & Barthel, 1965) , the Fugl-Meyer Assessment (Duncan, Propst, & Nelson, 1983; Fugl-Meyer, 1980) , the Duke Mobility Scale (Hogue, Studenski, & Duncan, 1990) , and the Berg Balance Scale (Berg, Wood-Dauphinee, & Williams, 1992; 1995) . They were matched to a group of healthy older adults in gender, education, age, and performance on the Short Portable Mental Status Questionnaire (Pfeiffer, 1975) . A baseline language sample was compared to language samples collected while the participants were tapping their index finger, tapping four fingers in a complex pattern, or walking around an elliptical track as well as while they were ignoring noise or concurrent speech. Whereas the speech of the healthy older adults' showed few costs due to the concurrent task demands, the speech of the stroke survivors was disrupted by the demands of doing two things at once. The stroke survivors were unable to perform the two tasks simultaneously and alternated short walking segments with short segments of speech. Their speech was fragmented, repetitious, and marked by the use of many fillers and pauses. Their utterances were short and often ungrammatical. These dual task measures assessing the ability to talk while performing simple tasks revealed long-lasting effects of strokes that are not evident when stroke survivors were assessed using standard clinical tools.
The current study was designed to extend this line of investigation to determine how increasing the costs of walking will affect the speech of both young and older adults. Compared to the Kemper et al. (2003) , the walking task was made more difficulty in two ways: participants were asked to carry a 10 lb bag of groceries while walking around an irregularly shaped track or flights of steps were introduced into the track so that the participants had to go up and down the steps. The first task increased the overall difficulty of the task while the second introduced a momentary challenge. These tasks were chosen because they are familiar, common, realistic challenges to older adults' communicative competence. (A task combining walking, talk, carrying groceries, and climbing stairs was not administered because pilot testing suggested older participants would be mute or otherwise unable to carry out all four elements simultaneously). We expected that their overall speech rate as well as walking rate and time on task may decline when they are asked to carry a bag of groceries, reflecting increased drain on their reserve capacity (Chen, Ashton-Miller, Alexander, & Schultz, 1994; Chen, Schultz, Ashton-Miller, Gioradani, Alexander, & Guire, 1996) . We also expected that they older adults might stop talking entirely when they were confronted with a momentary challenge such as climbing steps in order to preserve sufficient reserve capacity for motor task. However, we also expected that . Different Effects of Dual Task Demands on the Speech of Young and Older Adults. Aging, Neuropsychology, and Cognition, 12, 340-358. PM#1410812. Publisher's official version: http://dx.doi.org/10.1080/138255890968466. Open Access version: http://kuscholarworks.ku.edu/dspace/. 4 the grammatical complexity and propositional content of older adults' speech would be unaffected by the task demands. Of interest will be determining whether or not the fluency, complexity, and content of the healthy older adults' speech comes to resemble that of the stroke survivors, showing greater dual tasks costs associated with the increase in walking difficulty, thus discrediting our hypothesis that these aspects of the restricted speech register of older adults are buffered from dual task costs.
METHOD Participants
Twenty-six young adults, 18 to 28 years of age, and 37 older adults, 70 to 80 years of age, were tested. The young adults were recruited by posted signs and other announcements and paid $10 for participating. The older adults were recruited from a registry of previous research participants; all were living at home alone or with family. The participants were paid a modest honorarium; for the older adults, this honorarium also included compensation for their travel to campus to participate in this research. Two young adults and 16 older adults were excluded from full participation based on the screen tasks described below, leaving 24 young adults (M = 21.5, SD = 2.6) and 24 older adults (M = 74.8, SD = 7.2) who completed all tasks.
Screening
All participants were screened for hearing acuity and those who had experienced clinically significant hearing loss were excluded from participation in this study. A hearing loss was defined as (i) a greater than 40 dB hearing loss at 500, 1000, 2000, or 4000 Hz using pure tone audiometrics or (ii) selfreport of 6 or more problems on the Hearing Handicap Inventory (Ventry & Weinstein, 1982) . Among participants who met these screening criteria, average pure tone hearing level, in dB, was 22.8 (SD = 2.3) for young adults and 31.0 (SD = 4.1) for the older adults for the 6 thresholds tested, t(46) = 74.336, p < .001. The younger adults (M Y = 0.37, SD = 0.8) reported fewer problems on the Hearing Handicap Inventory than the older adults (M O = 4.8, SD = 5.0), t(46) = 18.07, p < .000.
The participants were also screened for a variety of health conditions that might limit their performance on the walking and finger tapping tests. These exclusionary conditions included: failing 4 or more questions on the Short Portable Cognitive Status Questionnaire (Pfeiffer, 1975) , any health condition that interfered "a great deal" with daily activities such as arthritis, high blood pressure, heart trouble, or diabetes; self-report of a history of stroke, polio, cerebral palsy, emphysema, or other disabling condition; or a history of taking any medication for angina, pain, seizure, vertigo, or any neurological or psychotropic medication. Two young adults and 13 older adults were excluded from further participation on the basis of these screening tests; all failed the pure tone hearing test.
Cognitive Tests
The 48 participants who passed the screening tests were given a battery of cognitive tests designed to assess individual and age-group differences in verbal ability, working memory, inhibition, and processing speed. The two groups had completed the same amount of formal education (M Y = 15.1 years, SD = 2.7 years; M O = 17.8 years, SD = 3.4), t(46) = 1.075. The older adults scored somewhat higher on the Shipley (1940) vocabulary test (M O = 36.5of 40 correct, SD = 2.9) than the young adults (M Y = 32.6, SD = 3.2), t(46) = 18.768. The young adults had higher scores on the Digits Forward and Digits Backwards tests (Wechsler, 1958 ) (M Y = 10.9, SD = 2.0 and 10.0, SD= 2.6), respectively) than the older adults (M O = 8.7, SD = 2.5 and 7.0, SD = 2.5 respectively), t(46) = 11.465 and 16.888, respectively. The younger adults had higher scores on the Daneman and Carpenter (1980) Reading Span test, (M Y = 4.1, SD = 1.1; M O = 2.9, SD = 0.6), t(46) = 20.208. The young adults also scored higher on the Digit Symbol test (Wechsler, 1958) , (M Y = 36.6, SD = 5.6; M O = 22.4, SD = 5.9), t(46) = 72.822. The Stroop test required participants to name the color of blocks of X's printed in colored inks or to name the color of color words printed in contrasting colored inks, e.g., RED printed in blue ink; participant were given 45 s to complete the tasks; the participant's score is the number of colors correctly named in 45 s. On this task, the young adults named the colors of the X's more rapidly than the older adults (M Y = 94.8 SD = 13.9 years; M O = 66.7, SD = 19.6), t(46) = 32.736. They also named the colors of the color words more rapidly (M Y = 68.6, SD = 9.6 years; M O = 35.7, SD = 12.2), t(46) = 107.247; the difference between these two conditions was smaller for young adults than for older adults, t(46) = 63.206, indicating less interference from the words. An alpha level of .05 was set for these and all subsequent t and F tests.
Tasks
Each participant completed 5 tasks: talking alone, walking alone, walking while talking, walking and talking while carrying a 10 lb bag of groceries, and walking and talking while climbing steps. All tasks were administered in a random order and interspersed randomly with the cognitive tests. Rest breaks were provided after each walking task. The entire testing session lasted approximately 2 hours.
The Noldus Video Observer (Noldus, 1991) system was used to analyze all walking tasks. Participants were digitally video-and audio-recorded as they performed these tasks. The Noldus system enables the researcher to play back these recordings while inserting behavioral codes to mark critical behavioral events such as each foot step or tap of a finger. These codes are automatically timelocked to the recording. A hierarchical system of codes can be used so that critical events may be nested within larger behavioral segments. The Noldus system then computes rates, intervals, and durations for coded events based on the time-locked codes. Multiple coders can analyze each recording to establish reliability and reliability can be defined with msec accuracy if desired.
Participants were asked to walk at a "brisk but comfortable" pace around an irregular elliptical pathway, approximately 25 ft in diameter, for 3 to 5 min. The participants were permitted to walk clockwise or counter-clockwise, as preferred. During the walking and carrying grocery tasks, they were permitted to carry the bag of groceries suspended by handles from either hand or braced against their body using either arm. For the step climbing task, short flights of steps were placed periodically around the walking pathway so that the participants had to alternative climbing steps with walking along the flat pathway; hand rails were provided flanking the steps and participants were encouraged to use the hand rails when climbing the steps (only 1 did so). During the concurrent walking and talking segments, the participants were handed a prompt card with an elicitation question and asked to complete 1 "lap" or about 30 s of walking before beginning to respond orally.
The walking or walking + talking segments were coded using the Noldus system and then analyzed to determine the average walking rate, in steps per s, starting 30 s after the participant began walking. Walking "errors" such as stumbles and footsteps outside of or inside of the boundaries of the path were coded separately. The walking "errors" were of extremely low frequency and were not analyzed further. During the concurrent walking + talking tasks, codes were inserted to mark the onset of speech and all discernable speech interruptions or pauses; additional codes marked the onset of . Different Effects of Dual Task Demands on the Speech of Young and Older Adults. Aging, Neuropsychology, and Cognition, 12, [340] [341] [342] [343] [344] [345] [346] [347] [348] [349] [350] [351] [352] [353] [354] [355] [356] [357] [358] . PM#1410812. Publisher's official version: http://dx.doi.org/10.1080/138255890968466. Open Access version: http://kuscholarworks.ku.edu/dspace/. 6 walking and all pauses or interruptions of walking as well as the onset and termination of step climbing. Speech interruptions and pauses while walking or step climbing were rare and were not analyzed further. The percentage of time each participant was actually walking or walking while talking simultaneously was computed as a measure of "time-on-task."
Two coders independently coded video recordings from 5 young and 5 older participants; they agreed at better than 90% accuracy on all walking measures. The two coders had better than 95% agreement on coding all pauses and walking errors; they were required to agree within + 10 ms on the onset and offset of all speech or walking pauses.
The total duration of the walking segments varied unsystematically across participants and tasks. For example, young adults walked for an average of 4 min 5 s (range: 250 -320 s) in the walking baseline segment and for an average of 4 min 18 s (range: 200 -300 s) in the walking, talking and climbing steps segment, t(23) < 1.0. Older adults walked for an average of 4 min 20 s (range: 200 -360 s) in the baseline segment and for an average of 4 min 40 s (range: 200 -380 s) in the walking, talking and carrying groceries segment, t(23) < 1.0. There were no significant age differences in the duration of any walking segments. The first minute and last minute of each walking segment were compared; there was no indication that walking rates or time-on-task declined across these segments for young or older adults in any condition.
Language Sample Elicitation
A baseline line sample was collected from each participant and additional language samples were collected while the participants were performing each of the 3 concurrent walking tasks. Each language sample was approximately 5 min duration and included at least 50 utterances. Language samples were elicited using a variety of questions requiring participants to describe people or events that have influenced their lives, recent vacations, significant inventions of the 20 th C, individuals they admire, and so forth. Different elicitation questions were counter-balanced across conditions. Each elicitation question was printed on a card which was shown to the participant. During concurrent walking tasks, participants were first instructed to start walking and after a 30-s start-up interval, the participant was shown the elicitation question and asked to respond without interrupting their walking. Participants were instructed that they were to respond to the elicitation question without disrupting their performance on the current task. When a participant first paused or stopped responding, a standard prompt such as "can you tell me more about….?" or ""would you like to add anything?" was used to ensure that an adequate language sample of at least 50 utterances was obtained from each participant in each condition. The samples were analyzed following the procedures described by Kemper et al. (1989) and Kemper et al. (2003) . The samples were transcribed and coded by first segmenting each into utterances and then coding each utterance. Utterances were defined by discernable pauses in the participant's flow of speech; therefore, utterances did not necessarily correspond to grammatically defined sentences but included interjections, fillers, and sentence fragments. "Fillers," defined as speech serving to fill gaps in the speech flow, included both lexical and non-lexical fillers. Non-lexical fillers, such as "uh," "umm," "duh," etc., were excluded from the transcript. Lexical fillers, such as "and," "you know," "yeah," "well," etc. were retained in the transcript. Also excluded from the transcript were utterances that repeated or echoed those of the examiner. Aging, Neuropsychology, and Cognition, 12, [340] [341] [342] [343] [344] [345] [346] [347] [348] [349] [350] [351] [352] [353] [354] [355] [356] [357] [358] 
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Eight measures were then obtained from each language sample. Four measures of fluency were computed: (i) The percentage of utterances containing lexical fillers was determined; (ii) All grammatical sentences were identified and the percentage of grammatical sentences was computed for the entire language sample; (iii) Mean Length of Utterance (MLU) was obtained automatically using the Systematic Analysis of Language Transcripts (SALT) software (Chapman & Miller, 1984) ; (iv) A word-perminute (WPM) speaking rate was also computed by timing the duration of 10 different segments of 5 to 10 words and computing an average. Two measures of grammatical complexity were obtained from each language sample: (i) Mean Clauses per Utterance (MC) was obtained by identifying each main and embedded or subordinate clause in each utterance; (ii) Developmental Level (D-Level), an index of grammatical complexity, was scoring based on a scale originally developed by Rosenberg and Abbeduto (1987) . Grammatical complexity ranged from simple one-clause sentences to complex utterances without multiple forms of embedding and subordination. Each complete sentence was scored and the average D-Level for each language sample was then calculated.
Finally, two measures of propositional content were obtained from each language sample: (i) Propositional Density (P-Density) was calculated according to the procedures described by Turner and Greene (1977) . Each utterance was decomposed into its constituent propositions, which represent propositional elements and relations between them. The P-Density for each speaker was defined as the average number of propositions per 100 words. (ii) A Type-Token Ratio (TTR) was also computed for each language sample based on the ratio of the number of different words in the sample to the total number of words in the sample. TTR was automatically computed by the SALT program. Two trained coders independently scored 10% of the language samples to establish reliability. Agreement exceeded r (15) > .90 for all measures.
RESULTS
The analysis was designed to compare baseline performance to performance during in the concurrent walking and talking tasks. The initial analysis, summarized in Table 1 , examined age group differences in baseline performance. Baseline age group differences were expected on the language sample measures and for the baseline walking performance measures. Second, Dual Task Costs (DTCs) were computed for the language sample measures and for the performance measures (walking rates and time-on-task measures). These DTCs compared the baseline tasks to the walking and talking task. The analysis examined whether DTCs for the language sample and performance measures were significantly different than zero. Third, multivariate ANOVAs were used to examine age group and task differences in DTCs for the measures of fluency (MLU, WPM speech rate, the percentage of grammatical sentences, and the percentage of utterances without fillers), complexity (MCU and D-Level), and content (TTR and P-Density) and for the two performance measures, walking rate and time-on-task.
Baseline Differences in Walking and Talking
Baseline language sample measures are presented in Table 1 along with the results of a one-way ANOVA comparing the age groups on these measures. Consistent with prior observations (Kemper et al., 2003) , the older adults used a restricted speech style: they were less fluent than young adults, on 2 of 4 measures (MLU, and WPM speech rate); older adults' speech was less complex than the young adults', differing in MCU; and the older adults' speech had reduced the propositional content, affecting the P-Density measure. . Different Effects of Dual Task Demands on the Speech of Young and Older Adults. Aging, Neuropsychology, and Cognition, 12, [340] [341] [342] [343] [344] [345] [346] [347] [348] [349] [350] [351] [352] [353] [354] [355] [356] [357] [358] . PM#1410812. Publisher's official version: http://dx.doi.org/10.1080/138255890968466. Open Access version: http://kuscholarworks.ku.edu/dspace/.
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Insert Table 1 here Baseline performance measures for the young and older adults are given in Table 1 . Walking rates, in steps per s, were the same for young and older adults. Both young and older adults were able to sustain their performance on this baseline task as indicated by the time-on-task measure.
Dual Task Costs of Walking and Talking
Following Lindenberger et al. (2000) , DTCs were computed for each language sample measure and the performance measures using the formula: DTCs = (Walking & Talking -Baseline) / Baseline * 100.
(2) Figures 1 and 2 report DTCs for the language sample measures of fluency, grammatical complexity, and content and the performance measures (rate and time-on-task) for young and older adults, respectively.
Insert Figures 1 -2 here The analysis tested whether DTCs for the language sample and performance measures were significantly different than zero, using a series of t-tests on the DTCs for young and older adults separately. These results are indicated on Figures 1 -2. DTCs that were significantly different than zero are indicated by an asterisk (*). These tests indicated that young adults experienced DTCs significantly greater than zero for 1 of 4 fluency measures (percentage of utterances without fillers) and 1 complexity measure (D-Level). Older adults experienced DTCs significantly greater than zero for WPM speech rates and for the time-on-task and walking rate performance measures.
Insert Table 2 here
DTCs of Carrying Groceries and Climbing Steps
DTCs for the other two tasks, walking, talking and carrying groceries and walking, talking and climbing steps, were computed using the same baseline measures. Figures 1 and 2 also summarize these findings. Asterisks mark DTCs significantly greater than zero. In general DTCs for carrying groceries and climbing steps tasks were comparable; however, two tasks affected young and older adults differently. Young adults experienced significant DTCs for only 1 fluency measure (the percentage of utterances without fillers) but for both complexity measures (D-Level and MCU) and for P-Density. Older adults experienced significant DTCs for 3 fluency measures (MLU, WPM, and the percentage of utterances without fillers), as well as both performance measures (walking rate and time-on-task) but did not exhibit significant DTCs for either complexity measure or for P-Density.
A series of MANOVAs was conducted to compare DTCs for the two age groups and three tasks; the multivariate analyses examined: (i) fluency, measured by MLU, WPM speech rate, the percentage of grammatical sentences, and the percentage of utterances without fillers; (ii) complexity, measured by MCU and D-Level; (iii) content, measured by TTR and P-Density; and (iv) walking performance, measured by walking rate and time-on-task. The overall main effects for age group and task were significant but qualified by significant age group x task interactions for all 4 fluency measures, both complexity measures, and P-Density. Table 2 reports these age group x task interactions. These interactions were decomposed into a series of age group comparisons for each task, as reported in Table  3 . On the walking and talking task, these analyses showed that young and older adults experienced equivalent DTCs for 2 fluency measures (percentage of grammatical sentences and percentage of utterances without fillers); however, young adults experienced greater DTCs than older adults for MLU whereas older adults experienced greater DTCs than young adults for WPM. Young adults also experienced greater DTCs for both complexity measures, D-Level and MCU. In contrast, older adults experienced greater DTCs for the walking rate measure.
These two patterns were amplified by the additional task demands imposed by carrying groceries or climbing steps tasks. On these more demanding two tasks, older adults experienced greater DTCs for 3 of 4 fluency measures (the exception was the percentage of grammatical sentences) and for walking rate whereas young adults experienced greater DTCs for both complexity measures and for PDensity. Older adults also experienced greater DTCs for the time on task measure for the walking, talking, and climbing steps task. In general, DTCs on the carrying groceries and climbing steps tasks were equivalent and greater than those on the walking and talking task. An exception to this pattern occurred for the time on task measure for older adults; older adults' DTCs on the climbing steps task were greater than their DTCs on the other two tasks.
DISCUSSION
These results confirm previous findings that young and older adults adopt different strategies when confronted with dual task demands. In order to accommodate to the demands of walking and talking simultaneously, young adults adopt a restricted speech register, resembling that of older adults. This restricted speech register is composed of shorter and less complex sentences than young adults' normal speech register. These simplifications are first evident when the young adults were walking and talking simultaneously as reductions in MLU and grammatical complexity. Their speech was further restricted when additional task demands were imposed by the requirements to carry a bag of groceries or climb steps. These additional task demands resulted in further declines in grammatical complexity and information content, measured by propositional density. As a result, their speech under these more demanding task requirements was significantly shorter, less complex, and less informative than their baseline speech style.
In contrast, older adults who are already using a restricted speech register respond to the demands of walking and talking simultaneously by walking more slowly, and by speaking more slowly. When additional task demands are imposed, older adults become disfluent, experiencing further reductions in sentence length and speech rate; they also use more fillers such as "well" or "you know" to break up their speech. And when confronted with obstacles, such as short flights of steps to climb, they begin to alternate speaking and walking, affecting the time on task measure. However, even under demanding dual task requirements, the grammatical complexity and propositional density of older adults' speech is unaffected.
A similar "floor" effect for grammatical complexity and propositional content was observed in the longitudinal analysis of language samples collected from healthy older adults over a 15 year interval by Kemper, Thompson, and Marquis (2001) . They considered whether the use of language sample methodology contributed to the "floor' effect. The measures of grammatical complexity and propositional content are computed from a language sample; the grammatical complexity measure, DLevel, is computed for complete sentences whereas the content measure, P-Density, is computed for complete sentences as well as sentence fragments. The D-level measure reaches an actual floor of 0.0 for grammatical complexity (a language sample composed of single clause sentences) and the P-Density measure reaches an actual floor of 0.0 propositions per 10 words (a language sample containing only fragments and nonlexical or lexical fillers that do contribute any information). In the present study, the grammatical complexity of young adults declined from 2.65 at baseline by 30% to 1.85 on the carrying groceries or climbing steps tasks while that of older adults declined from 2.05 at baseline by 4% in the carrying groceries task and 3% on the climbing steps task. Propositional density for young adults at baseline was 3.93; it declined by 13% to 3.41 on the carrying groceries or climbing steps tasks. Propositional density for older adults was 3.81 at baseline, declining by 4% on the climbing steps task. Hence, it does not appear that the language sample methodology contributed to the apparent floor observed for the complexity and content of older adults' speech.
Rather, it appears that older adults are able to preserve the complexity and content of their speech while sacrificing fluency and walking rate. They are able to do so because they already use a reduced speech register in response to age-related changes to working memory and processing speed and efficiency Kemper & Sumner, 2001 ). This restricted speech register is characterized by reduced grammatical complexity and propositional content. Working memory limitations may affect the ability of older adults to produce complex grammatical constructions by limiting how many sentence relations, particularly hierarchical relations, may be planned and executed at one time. Each embedded or subordinate clause increases the burden on working memory by imposing additional requirements for, e.g., subject-verb agreement, pronominal choice, linear ordering of adjectives, and other grammatical rules. Both the MCU and D-Level measures of grammatical complexity are sensitive to the use of embedded and subordinate clauses and will therefore be limited by such working memory limitations. Processing efficiency appears to impose general limitations on language production, affecting how efficiently the mental lexicon can be searched for appropriate words and how efficiently a propositional text base can be searched for appropriate information. P-Density indicates how many basic ideas are expressed relative to the number of words required to express them. Averaged over a language sample, P-Density measures the consistently with which ideas are expressed succinctly or not. P-Density will therefore by reduced by age-related declines in processing efficiency.
The results of the present study as well as those of Kemper et al. (2003) suggest that these agerelated declines in grammatical complexity and propositional density reach a "function floor" at D-Level = 2 and P-Density = 3.5. In the absence of dementia, the complexity and content of older adults' speech do not appear to decline below these scores (Kemper, Thompson, & Marquis, 2001) . Neither score appears to be approaching the actual floor of 0.0 for grammatical complexity (a language sample composed of single clause sentences) or 0.0 propositions per 10 words (a language sample containing only fragments and fillers that do contribute any information). Fluent, grammatical, informative speech may impose a functional "floor" such that a language sample is likely to contain at least a few utterances with infinitive clauses, compound sentences and other forms that contribute 1 or 2 points to the calculation of D-Level and utterances that express 3 or 4 basic propositions that contribute to P-Density. Hence, the grammatical complexity and propositional content of older adults' speech appears to be buffered from dual task demands as a result of this functional "floor." By reducing walking and talking rates, alternating talking and walking, and using more fillers and shorter sentences, older adults are able to draw upon sufficient cognitive reserve capacity to maintain the complexity and content of their speech. Note. MLU = mean length of utterance; WPM = word per minute speech rate; % Grammatical = percentage of grammatical sentences; % w/out Fillers = percentage of utterances without fillers; MCU = mean clauses per utterance; D-Level = Developmental Level; TTR = type-token ratio; P-Density = propositional density. Note. MLU = mean length of utterance; WPM = word per minute speech rate; % Grammatical = percentage of grammatical sentences; % w/out Fillers = percentage of utterances without fillers; MCU = mean clauses per utterance; D-Level = Developmental Level; TTR = type-token ratio; P-Density = propositional density. Note. MLU = mean length of utterance; WPM = word per minute speech rate; % Grammatical = percentage of grammatical sentences; % w/out Fillers = percentage of utterances without fillers; MCU = mean clauses per utterance; D-Level = Developmental Level; TTR = type-token ratio; P-Density = propositional density. . Different Effects of Dual Task Demands on the Speech of Young and Older Adults. Aging, Neuropsychology, and Cognition, 12, [340] [341] [342] [343] [344] [345] [346] [347] [348] [349] [350] [351] [352] [353] [354] [355] [356] [357] [358] 
